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The Nobel Prize in Physics 2021: "for 
groundbreaking contributions to our 
understanding of complex systems" / " for the 
physical modelling of Earth's climate, quantifying 
variability and reliably predicting global warming" 



For any ecosystem to evaporateΧΦΦ

LST

Radiation

Temperature

Humidity

Veg. cover

Aerodynamic 
temperature (T0)

Aerodynamic 
conductance (ga)

Canopy-surface 
conductance (gcs)

W
h
a
t 
w

e
 c

a
n
 o

b
se

rv
e

/m
e

a
su

re

W
h
a
t w

e
 ca

n
n
o

t o
b
se

rve
/m

e
a

su
re

?

Mallick, Baldocchi, co-authors (2022)

T
e

rr
e

st
ri
a

l 
e

co
sy

st
e

m

Solar radiation 
(R®,s)

Net radiation (RN), Temperature, Humidity
H

e
a

t 
a

cc
u
m

u
la

tio
n

 (
J

G
)

Day -night land surface temperature (LST)

Net 

available 

energy 

(JN)

ôEngineõSensible 
heat flux 
(JH)

Surface 
energy 
balance 

partitioning

Surface heating

Water stress

ôFuelõ

Evaporation (J E)

Photosynthesis (J P)

Terrestrial radiation 
(R¬,L)

Convection

S
to

m
a

ta

Veg cover, 
LAI



For any ecosystem to evaporateΧΦΦ

Mallick, Baldocchi, co-authors (2022)

T
e

rr
e

st
ri
a

l 
e

co
sy

st
e

m

Solar radiation 
(R®,s)

Net radiation (RN), Temperature, Humidity
H

e
a

t 
a

cc
u
m

u
la

tio
n

 (
J

G
)

Day -night land surface temperature (LST)

Net 

available 

energy 

(JN)

ôEngineõSensible 
heat flux 
(JH)

Surface 
energy 
balance 

partitioning

Surface heating

Water stress

ôFuelõ

Evaporation (J E)

Photosynthesis (J P)

Terrestrial radiation 
(R¬,L)

Convection

S
to

m
a

ta

Veg cover, 
LAI

Complex systems are characterized by 
randomness and disorder 
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Å Can we observe g a and g C at the intended 

scale?

Å Empirical parameterization of g a

Å Empirical parameterization of g C

Å LST Í T0

Å Scalability
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Overview

Environmental
ÅShortwave downwelling, 

Ta , rH,

Remote 
sensing

ÅLST, surface emissivity, albedo, fractional veg 
cover

Output
ÅWater stress

ÅET, H, T0, conductances
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